DIALOG (R) File 345:lnpadoc/Fam.& Legal Stat 
(c) 2004 EPO. All rts. reserv. 

16181200 

Basic Patent (No,Kind ? Date): JP 20001 94323 A2 2000071 4 <No. of Patents: 003> 
ANALOG BUFFER CIRCUIT AND LIQUID CRYSTAL DISPLAY DEVICE (English) 
Patent Assignee: FUJITSU LTD 
Author (Inventor): YAMAMOTO AKIRA 
IPC: *G09G-003/36; G02F-001/1 33; G09G-003/20 
Derwent WPI Acc No: *G 00-509132; G 00-509132 
Language of Document: Japanese 
Patent Family: 

Patent No Kind Date 

JP 20001 94323 A2 2000071 4 

KR 2000048166 A 20000725 

TW 507187 B 20021021 

Priority Data (No,Kind,Date): 

JP 98369333 A 1 9981 225 



Applic No Kind 

JP 98369333 A 

KR 9958129 A 

TW 88120527 A 



Date 

19981225 (BASIC) 
19991216 
19991124 



DIALOG(R)Fi!e 347:JAPIO 

(c) 2004 JPO & JAPIO. All rts. reserv. 

0660851 8 **lmage available** 

ANALOG BUFFER CIRCUIT AND LIQUID CRYSTAL DISPLAY DEVICE 

PUB. NO.: 2000-194323 [JP 2000194323 A] 

PUBLISHED: July 1 4, 2000 (2000071 4) 

INVENTOR(s): YAMAMOTO AKIRA 

APPLICANT(s): FUJITSU LTD 

APPL. NO.: 1 0-369333 [JP 98369333] 

FILED: December 25, 1 998 (1 9981 225) 

INTL CLASS: G09G-003/36; G02F-001/133; G09G-003/20 

ABSTRACT 

PROBLEM TO BE SOLVED: To compensate for the dispersion in the threshold 
voltage of a thin film transistor and to speedingly charge the capacitance 
of a data bus. 

SOLUTION: An analog buffer circuit 26, which sample-and-holds an input 
voltage and outputs the voltage, has an input terminal 20, to which the 
voltage is supplied, an output terminal 21 , from which an output voltage is 
outputted, a first transistor T7, in which a source is connected to a first 
power supply, and a capacitor C1 , whose one end is connected to the gate of 
the transistor T7. During a sampling interval, the terminal 20 is connected 
to the other end of the capacitor C1 and a drain of the transistor T7 is 
connected to one end of the capacitor C1 to charge the capacitor C1 in 
accordance with the input voltage. During a hold interval, the capacitor C1 
holds the charged voltage. In an output interval, the terminal 21 is fed 
back to one end of the capacitor C1 and the terminal 21 is charged up or 
discharged through the transistor T7. 
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^SigVDDlCjgj^U FH>«?ty-Kff© 
HKX-f ^iSt^ 1 T 5*R», y— h5g^^n>x>^ 

c 1 <d— J8&sa*-rs. h7>yx^T7 ooy- 

H*gT<hS*PliJEigV r e f (OmiZX'f yf*fT 3 * 
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T8£KW\ 3>^>-t*-C 10«^y-HN 1 0\Z& 

its, 

[0 0 3 8] mm\Z. h7>yX^TlO0V-«f 

h?>s;^Tio©y-h 

Sg^ 1 <hg*PSEEiSV r e f ©Kll:x<7f«f T4tR 
W\ KH>«?iy-HNl lOHII^yfifT 
9£»W\ 3 >r>*C 2 OM^/- K N 1 0 ICftiK 
f^. 10 

[0 0 3 9] ftt, y-HNl Ofcy-HNl 1*» 
ffit*£.#k\Z. / — FN1 OtS¥SESVr e f (DP8 
KX-f ^^T2£IS:tf\ A^JS^2 0 chy- FN 1 
O^KX^y^^Tl^ISttS. y-FNl 

So 

[0 0 4 0] H3H *?89I<Z>^ 1 <0*£M<D1&m<Dm& 

a, » 3 o o o *©f-^/u 3ot»8oo 

h/U3 1#V MJ^XWcBESStt* Sf-^/U3 20 
0i:Sy-h/U3 1 yf*?3 2 £ 

^2 5(!:§t-^/U3 0 tOBCHB 2 K^bfcfg 

So 

[0 0 4 1] 7±Utmy7ym&2 6te, • 

S*^{I^S I N£r^— ^AX 3 0 ^£^^*fCHH^*# 
iitf. y~ b • zsyh UzSX? 3 6 tt, h/\*X 3 1 30 

m^^tifcmmm^s i i *^*««c*a-fe;p 

3 3 CMt5o C(7)^^t-^-^ • v7 h l/vX^ 3 
50 1^SS(:y-h • y7M/vX^3 6*lgfO 

S I N^m^im^. 
[0 0 4 2] **Jfi<0»ffi<&7^n^Ay 7t^&2 6 

"a. etT^Hwrscta^, ?-?;u3 o^itsig^^ 
SHcfrsc^an?^ a^m*f h^>^x^coit-rx^ 40 

[0 0 4 3] 04<D^-f 5>d/HRt/H5 75MBI7<Oft 

6©»fp»co^Tiawr*, B4 (i) a* %^A#ti 

2 5^&A*atl**««^S I N&S-T. uCTWI 
t 0*6«fM t-5*T#l*¥*SE»ilHllC«a-r-&. ft 
ftfifSINU tEM^l 0 VT<&9, S£iS,<D#ft: 
^r^Jh-rSfc^fC, l4cVj£iE«im«l3JEStt&Mtt 
K^SfcK&StiS. 

[0044] @4 (2) \t. ^mmmnus ync* 50 
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^-To *¥HIBIf H S YNCd<H l/^KD8IB ( t 0 

-t2) a, i*^*jHma>n*&j«s*-rt*fc, 1 
c2©»iMfc»fiMfcfT'5. 

[0 0 4 5] 04 (3) »C«-rUiry hfi^OROT^ 

^jKomm (t i-t 2) imntomntziBf&'t*. w 

0 3 >^>1tC L C2 tt, S*mBE®V refm 

t^n^nsissn, J5941, 4 2 <Dnm&ffiftTiE 

C2coamyjft<hbT«, mi (a) 

>^>u-c 1 , c 2 <Djtn*n<Di$iTffi&mmmmLT 
[0046] #i\z, vk&mz?s 1 N^^n^noytD 

W7 7 7 0K2 6CD3>f>-!tCl, C 2 C^ty^'J 
>yt^>o 04 (4) tan#@CD^- WX3 0 

<P 1 ^r^*To IP^> • y7 h US^X^ 3 5^£#: 

H6SnSH»flt<I> 1 U^K^SHPfl ( t 3 - t 4 ) 
\Z. ft#*f^S I NCDSJEV I NSrn>^>+hC 1 , C 
2fCit>^U>^L, ^S3 4 0l:^tJ:5WHt 5 £4 
PltC^-^A'X 3 0 caj^t^, 0 

[0 0 4 7] @6H it>yj >^JHWJ ( t 3 - t 4) 

<DiKHj0-tr^^ e ^(o^p«l«. mwmm>\\z&*)7s^ 
yf*?Ti, T6*«*IL, SgMlfifO l/KJ; 
0X<;y5PiJi^T5^ilTS o A^jSJEV I N(DK 

;u:«:i;t, h7>yx^T7oy-hi8f^>^> 
7>y*x^T i ocoy-h^^=3>^>itc 2<nmm 

*yZfV>if\Z&Q5l&±tf*>tl. h7>vX^T7, 
T10li»IU 3>f>*Cl, C2HI^4 3, 

4 4T*"r«8E**ssn3te«stis. ^lt, bitpj 

n>^>-y-C 1 te^JE (VDD-VIN-V 
thp) mitSiSn, F^>> J x^T7c7)y- 
F®&te (VDD-Vthp) \ZteZ> 0 mmiZ. ziy^r 
>-*C 2tt«ffi (V I N-V t h n) KfcS£T^£m$ 
h7>yX^T10oy-Mffij;Vthnl:& 

So 

[0 0 4 8] P»|Ht 4*glt§t3>r>^C 1, C 
2<03te«tt^TU h7>yX^T7, TlOCfS^ 
»na<&0, B4 (7) , 

(8) i:^th7>y7^T7iTlO0KH>fflf 

mm*. j &>7v>>fmm (t3-t4) cy-hs? 
tsasnsft*, *t*<^ffcLT, fnfnvDD- 

Vthp, V t h nlC&So 
[0 0 4 9] 3 >f>-!tC 1 , C2\ZV>7*)> 
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tflstzmBET'T— ^/U 3 0 £3fc^T£o 0 4 (5) \Z 

ttTmmmn® 2&Hiss<)i><Dmffl (ts-t6) 

T9> Tl ltfttBU 2 /KcfcOX-f 

[0 0 5 0] l»ifi(DJ;3KT-*/U*«»R|l:tt, h 
7>vX^T 7 , T10, 3>r>*Cl, C2. X-f 
7ftfT8, T9, Tl lfciO»«if««}&t#ll«* 

r-^/U3 O^lEVOUT^AA 10 
H£EV I NidD^^Sh7>yX^T 7 , TIO^* 

[0 0 5 1] f-^/U 3 0 OlEVOUT^A^lE 
VINctOtftlMe), h7>yX^T7^-M 

^/\*X3 0c0tEVOUT^±#^ti:^^3J4 5 O^fa 

5(CJ:0yi^;VOUT^ (VDD-Vthp) 20 
3>X>-y-C 1 CD^femSEE (VDD-Vthp-VI 
N) S5l^fc«£EV I NST±#"T*i:. h7>vW 
T7©**»fp**ffih-r*. Z.<D£^h?>zS7,*T 1 

[0 0 5 2] — ^F, f-^/U3 0O!EVOUT^A 
*«ffiV I N<fcB&K*fl&eK h7>yX*T10© 

tl§o SoT, h7>yX^T10l:f-^/U3 0O 
«EVOUT*TK5^^4 6 (D^fatznWL&ffitl 
Z>» f IT, ffi*mJEVOUT^AA«JEV I N$T*T 30 
KtS <h h 7 >y X ^ T 1 0 COttliff ^ffitt^o d 

[0 0 5 3] &>±\Z&0^-?rtX3 Otf^JEVOUT 
tt, h7>yX^T7, Tl OOHHEVt hp, V 

t hnfc#»Stt"*\ A#«JEV I NtHCKftS. Z. 
<Dfrtf>mS& b?> >>X ^^fflWJtP ^ A* y 7 r imss 

26M$h7>yX^^i — L fcttA3E*ttB 
K«^T, r-^«3 0l:*ft««SINS|»«< 

T7, T 1 Ott#KV-X«ife£nT^£(DT% 3teSIK 40 

[0 0 5 4] td*-CH3IC*Ufc*lflDj|Ma)»li<0 

"^DMIM (t 5-t 6) tt % 1*¥^S^F B 1 (tO- 
tS) <Dmi/s&>T<Dmmisfrmi<K j^hs 

t^^t, ^-^/\*x^a*+»n*m-r^^c^n, 5 s 

- ^ rt X ?ESP#P<3 * £ V g < $g«-r <5 d t * L ^ e 
[0 0 5 5] 08H S2(0*fi^iOM^gf 50 
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2ffl«3RK«ttLfct><0T&*. WecDT^D^A-/^ 
UTUfflm ^©C0y±D^/\^y^ 7 [HlK2 6te 

it8©7tny;ty77BB2 6 tK«i:««Sft, ^ 
• y7hl/s;x* 3 5*^M»flf $ 1 (b) i>m 

^^tixtH^m^vouT i ^rit>yu ■ 

U ^ttB^fl^VOUT 2 ^f-^/U 3 0 Cffi^ 

[0 0 5 6] B9MU S2<D||fl|^lB(D«A^SES 
W5>^T*5 P ig©7tD^A'^77082 
6<D»f|^<^>^£^r0 9 (1) - (6) OftlfcA 
^■S I N, *¥l^#Hs^HS YNC, Ut7HI^<I>R 

(a) , mmmm>i (a) . <i>2 (a) , aj^it^-v 

OUT1H *10)*16(0*l8©*^tH«-e*« 0 
[0 0 5 7] '&fk<DT±Utfrty7rm&2 6\Z. 09 

(7) CStUt7hi^OR (b) #ffl«Hb«^ifc 
UtyH^R (b) ttiS07tO^A7 7 7 
SB 2 6 0«^m*a8HB ( t 1 3~ t 1 6) CDW¥<Z>#i 

n (ti3-tu) i:Hi/^(t^o> it>yu 

[0 0 5 8] 09 (8) tC*-r«fP«^* 1 

(b) MS©7tn^*y 77BR2 6©«^H1A 
MR (tl3-tl6) <D«¥<BJWIH ( t 1 5 - t 1 

6) KHu-^wc-r^o fit, ccoairatcH3s<DT^- 
uvn v ~7Tm j &2 6otB^ft^vouT i *-y->^u 

[0 0 5 9] fit, 0 9 (9) KtkT SflW8*f <I> 2 
(b) * H l/^JHl Itf -^/U 3 0 ^ftfr^^, 
*2<0**O»IBTtt. ^-^/N'X^mSiFsl (tl6- 
t 2 1) ttl*¥J(§M (tl3-t21)0»4/50 

0 9 do) tr^-r<t5fc^— ?/U3 0©*t 

[0 0 6 0] * 2 <O3gtt<0«ffi<B*ffi^K 

»a©7tP^7770B2 6 W>^U 
^LfeAAflf-V I N*. »a^7tDy/ty770 

[0061] witci^^Lfcct^tr, sbi % m2(omm 
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-^/U3 0Z3zm-?Z>Z£&T'$Z> o Lri*U 0 4 
(7) . (8) IZTikT&OtZ, h7>yX^T7iTl 
OOFH VSB^ajEtt. 8#P»1 t 5 - t 6 (^r-^/U 

^Tiocoy-h- KK>«fWSiCgd*<*-^ 

3>f>H-Cl, C 2 \Z.^ry~f\) > 
^^nfcmEE^, y-h- HK>SfWiCgd(D 

xJ£> n>^>-*tC 1 , C2^I^Chi:tnH 3 10 
>^>itCl, C2H«AVc=Cgd/ (Cgd + C 
h) xvds<Dt£ESE»^ti;s. VdsttFU 

[0 0 6 2] y-h • HK^TBSICgdBh^ 

[0 0 6 4] ^10(1 ^BJKDfg 3 <D*JS<B»tB<&:r 

^3cD^j6S(D«^OT^Dy/N-^^rIeIK2 6 30 
tt, X^7^T8, T9i:HlAVOUT^l:ffl 
2jA*y :7tIhJS§2 3*iS«\ ttl*/ty ^tIhIK2 3 com 
^y-h*N2 0<i:^>T>tJ-CK C2<0»ttj£NlO 
OBBK«»«#<D 2 K<fc 0fM«£n£X< yf*?T l 

[0 0 6 5] ttitlrtv7r®&2 3\$. ISVDDti 

7>vX^T13, TUOy-hffl^C^t-H 
8»Lfch7>y7^T12Si8tt5, h^>S? 40 

X^T 1 3©y-hSf$X< y?*TT8©- aSKS 
ttU h 7 >y X ^ T 1 4 h ffif * X< 7 f 

T9©— *tic»«-r*. h7>yX^T12H 
m^/\*^^rlHl^2 3com^m^O^T^*jg;T^ii-^ 
fc<OT&9, ^-f*-H»^Lfch^>^X^S:2fflii: 

[0 0 6 6] m2<DHHfi(D^<DT^Dd/A-/^rlElK 
2 6<D9hft*'f *>?\Z. B4l:*Lft»i©.*«©» 
fi^^<h^«Tfe^^, H»g^*2Ml/^H:^ 
£^-^A'X;folg!Pa1 (t 5-t 6) tCX-f yf*?T 50 
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8, T9, T 1 1 Jax.TX'Y 7^t? T 1 5 ^>#IT 
C2l^7-<— HJAtEVOUTl: 
[0 0 6 7]»l(O^iWtTH h^>>>X*T 

7, t i ottfti o p Ft)fe?>T"^yu§iCd^i: 
i*iL&tfntf&^&^^ *^Jfi<7)^fiT«; o. 
i p Fmm&mtirty 7t®&2 3<DXjj&mtc»*3z 

«T*ltfJ:^. ^(DTcdd h7/yX^T7, TlOWt 
-f < Lty- h • H K >«fHSiC gd$ 

*s<u y-h- HH>sff^icgd^>f 

>1tCl, C2 0^J#«JE^^A^^#^/h^<-r^Cl 
[0 0 6 8] Jfclc. fil»l*f»tpIiE&^4©«fi^ 

&4<Dm&<D&1Bi<071-Uifrty7T®f6 2 6\t* 01 

0 lc»t*3©*«©»tttH»©i*l:*^T, ffi^r 

3<0«£EjRVDD2XCXSE»«ffl[GND 
2£, ffiOlffiiBVDD 1 R^ffitfiGND 1 <hft^ 

[0 0 6 9] tEjgVDDl = 20V, GND 

1 =0 V<Dm& \zm&MVDD 2= 1 7 V— 1 6 V, G 
ND2 = 3V-4V^ 0 ZinWU 15V-5V^ 

7>yX^T7, T10©HfitEtt3Viae*5© 
Tr, «ff«VDD 1 tGND l<oraotfftt/J\S<Tt 
ftt^, tH^/tiy ^r®^2 3teSJEglVDD2 iGN 

[0 0 7 0] ***o»iiicj:n«, T-^/U§iC 
d^^-r^fc^tCft^^^^iNRT^tB^A^y^ylHl 
B23 £>fgi/jSEE£. 5^-^ AX 3 0 OiliC^S&l 

[0071] tii5Tf*H«©«a/t*-;p*«*.fc«a 

> if WP&fr 5 d £rtnr^£S?l 5 <D^Jfi<D^ji(DT^-D 

[0 0 7 2] il2IIi1-l5(D*IO»7tO^ 
A7770SS2 6I1 01 1 tZ7Ft-m4<Dm&<DMWi£ 
mm<Dffif$.\Z£>\,*X % J— FN 1 0 igiGND 1 (OfS 
JC«eft3>^>U-C 3£^ttfct>tf>T&£o dCDttftn 

>^>u-c3Wu $9Wi*t<i> nc^o^ia-r^x-r 
gi^T i iz^^THsmiziEnztiz* zmttwafci* 
u->yu >#\zm^~t2> 0 *nt&<Dj&mT~te, i^> 

K&ofc&<£:t>> mm^>^>^C 3 (CA^mffV I N 
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tfUmZtlZ><DT\ A^JItEEV I N\Zf&CJ~zMHilZ?J;Z> 

mz n >y >•*)■ c i . c 2 izltn-? 2> 2 > rf U > y 

[0 0 7 3] 01 3te, m5©Hifi<0JgSi©7^D^/t 
V7rmi&2 6©M5>^@T$5. 013 ( 1 ) 71 

s (6) a. 0 4ic*Lfc^i <Dnm(DMm<z>m-&tm 

iTJ&S)!!', m4(D*Jg©^^Ttt, 013 (7) 
1 ««gjn >x>^C 3 SrjfiEflT^. 1 ^-y->yj >^(r 

[0 0 7 4] 013 (4) fc$S"rM»flH^« 1*» 

h i"<)i<<DMm ( t 3 3 ~ t 3 4 ) \z. vk&mn S I N 

**i6©»iBT?tt, i^-y->yg>y^Tbfc^ 
fciW»m#<i> 3 ttH u^^£*ft£rr-2>cD-r ( t 3 4 ~ t 

3 5) . 3>r>fCl, C2$:^Em-r-5 2^:lJ->7 p U 
>^€r8li^bTfT'5c: t*it?€"-5„ dtllC J; 0 1 #1J-> 20 
^"U>y^fP B 1 (t33~t3 4) *<$g<r>«-&K*>, n > 
y>i*-Cl. C 2 (CA^Jfi^V I 

[0 0 7 5] 

[0 0 7 6] Sfc. K^^x^teA^Scoy-^ 

/N*x§a=&ita^Em-r-2)i£jstt^<, m im -y y ? mv& 30 

ICgd *in >7 : >-y-<D#J#«ffilc#^.S^W^/Js$ < 

[0077] sic, *f£mv>Ti-uifn-y7Tm&*m 

[0E©m*^CiffiB^] 40 
[01] *^^©T±n>//\*5'7 7'tHlilS©ll31IttBJ0-e 
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[0 2] *f£W<D&l<D$im<DMm<DT±ay/1y7 7 
®^<D[5Ig§07f$>^„ 

[03] 1 onmvMmom&mTjimmvffi 

[04] *fg^OB 1 ©*l«f I©7tD^A7 7 7 
[05] *!^^©^lCDSI^(0}g^WT^D^yN*>y7 7 

@g& <vmmt v> mm 0t- & z> „ 

[0 6] ^^co^KDHifico^aJT^D^A'-y^r 
BBSO-fr^U >^cDSi^0T*ab-S>. 

[07] *^^<D^lCO*SS<D^|gWT^DyA*-y7T 
0gS«5 i -5'/ , CX^Em«IKSJ0Tfe-5. 

[0 8] *mM<nm2<Dmm<DMmi<»WLikm^mm<?)ffi 

[0 9] *^^©miOSIM«^«>^S^^^^ 
[0 10] *5l^<0^3<D^©^©7^-D^/\*-y 7 

ri3K«iHisS0'e$.^). 

[011] *5£m<D?&4<z>nffie)mmv>T-}-n>f/iy7 

r®8§coiHlK0-C$>-5 < , 

[012] *^?3(Dm5(D|lig©^li»7^-pyA--y7 

TlHl8S©lHl8S0Tafe^„ 

[013] &&m<D?£5<DmM<Dmmo)7-}-n{/Ay-7 
[014] s£*oa?a^^ew«^0T-*s. 

[0 1 5] fie^OT^D^/\'-y7T|5]SSCD(51K0T* 
•5. 

[016] ee*oT^-D^y\*-y7r0K©®if^itt^0-e 

[f^OtftBJ] 
2 0 KtS^=F 
2 1 ffl^ig^ 
2 3 ai^Ay^rlelK 

2 5 m^m^m 

2 6 T^O^A*-;/ 

3 5 T-^-->7M/yXi' 
3 6 y-h • >7hUvX^ 
3 2 

3 3 ass-t^ 

3 4 #«^g 
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